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Anthony Mathur, MD, PHD,x Patrick W. Serruys, MD, PHD,zk Christos V. Bourantas, MD, PHD*{A 51-year-old male was admitted with non–ST-segment elevation myocardial infarction.Coronary angiography demonstrated a hazy
lesion in the stented (Promus Element 3.5  32 mm
and 3.5  20 mm, Boston Scientiﬁc, Natick, Massachu-
setts) left anterior descending artery (Figure 1A). Opti-
cal coherence tomography was performed that
showed focal neoatherosclerosis in the proximal stent
and plaque rupture (asterisk) (Figure 1, panels 1 and
2). Blood ﬂow simulation was performed in the recon-
structed stent and lumen surface (Figures 1B, 1C,
and 1E). An inverse, weak association was noted be-
tween endothelial shear stress (ESS) in the stent sur-
face and neointima thickness (Figure 1D). The ESS in
the stent surface was lower in the segment with
neoatherosclerosis compared with the segments
with ﬁbrotic neointima (Figure 1F). In contrast to
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(Figure 1H). Additionally, plaque rupture occurred
not in the throat (Figure 1F, 1, and 10) or upstream,
but in the downstream of the neoatherosclerotic
lesion where low ESS (average ESS: 0.9 Pa) and ﬂow
recirculation were noted (Figure 1G, 2, and 20). In
drug-eluting stents, other local mechanisms besides
ESS may determine neoatherosclerotic lesion forma-
tion and its evolution.
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FIGURE 1 Data Acquired From Coronary Angiogram, Optical Coherence Tomography and 3D Coronary Reconstruction
Coronary angiography (left anterior oblique and caudal view) showing a hazy lesion at the proximal segment of a stent, implanted in the left anterior descending artery
(A). Three-dimensional (3D) reconstruction of the stented vessel from optical coherence tomographic and angiographic data. Blood ﬂow simulation was performed at the
stented surface, which was assumed to have represented the luminal surface immediately after stent implantation (B), and at the lumen surface (C). The endothelial
shear stress (ESS) is color-coded. Association between ESS in the stent surface and neointimal thickness is demonstrated where a weak but statistically signiﬁcant
association was noted (D). Chart comparing ESS in stented surface in segments with neoatherosclerosis and in segments with ﬁbrotic neointima (F). Chart comparing the
ESS distribution in segments with and without neointima formation (H). Magniﬁed view of the reconstructed vessel at the ruptured plaque site. The ESS distribution in
the lumen surface is represented with the use of a color-coded map (E). A recirculation zone was noted downstream of the neoatherosclerotic lesion over the ruptured
plaque indicated with an asterisk (G). Optical coherence tomographic cross-sectional images showing the throat (1), and the rupture site (2). The ESS distribution in the
circumference of the luminal surface is color-coded (10 and 20, respectively). Asterisk marks plaque rupture. IQR ¼ interquartile range; NT ¼ neointimal thickness (mm).
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